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In the 2003 d-Au Run PHENIX installed a pair Forward Calorimeters (FCAL) in the RHIC tunnels to measure the forward protons on both sides of the
interaction region. Each calorimeter is a 9x10 array of lead scintillator modules, 10x10cm x 5.9 interaction lengths, used previously in the AGS E864
experiment. The calorimeters have been placed adjacent to the outgoing beam pipes for d and Au, 18m from the interaction point. The primary motivation |
for them is to improve the centrality measurement in d-Au collisions by measuring the energy from "grey/recoil” and "black/evaporation” protons of the i)
interacted Au nucleus. Centrality measurements from the FCAL detectors will be presented and compared to similar measurements from other detectors.
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. PHENIX Detector ST Two forward calorimeters were installed downstream of the PHENIX detector priorto |
“y, S a RHIC run colliding deuteron and Au nuclei. The South calorimeter was positioned |
OO ] ] ] |
Gond to detect recoil and evaporation protons from the Au nucleus. The North colorimeter E.
was positioned to detect the spectator proton from the deuteron.
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| Cosmic events were used to I “
FCAL calibrate the FCAL detector. I
lﬁ:.uNnrlhEvenl 701 ZDO(O.DU)AII(12807.00)Grey(ﬁﬁzﬁ.M)J 1 (I) L |20|00| 1 |40|00| I |60|Do| 1 |80|00| |1|00|06 1 1|2(|)0|0 I 1|4(|)06
1000 Fcal North Energy (Arbitrary
o ! In a deuteron-Au collision, either the deuteron proton or
_Posttion at 20| o the deuteron neutron or both can interact with the Au
| Emr 600 nhucleus. When only the neutron interacts, the spectator

proton is swept by the beam magnet into the North FCAL.
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The North FCAL detects the energy
of a single spectator proton.
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Scintillating fibers are imbedded 4000

longitudinally in a lead substrate. -100
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The light readout proceeds through a .1400
tapered lucite light guide with a single 3000
] photo-multiplier tube per tower®. -150 Black 1200
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evaporation (black) protons and
neutrons is shown at the ZDC z-location.
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| Each Forward Calorimeter is a 9x10 array
of towers positioned downstream of the

The Au side shows a strong correlation between the ZDC
which measures evaporation neutrons and the FCAL which
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RHIC DX magnets alongside the Zero Z\I;.aep%?:ttirc‘) : gfoljc::ste?;g;nenﬁgggr‘{s measures both recoil and evaporation protons. In more
Degree Calorimeters. These towers were AN hadfgl Hrom-a SIRHICE central collisions, the evaporation necleons saturate but

formerly used in the AGS E864. . everl the energy from recoil protons measured in the FCAL
: continues to increase.

"Jlilblal Hiﬂ 1_.1 e -ﬁ: I'L-:P &
The number of binary collisions
| \ _ . may be extracted from the
Previous experiments have demonstrated the use of recoil following distribution:
hucleons to determine the centrality of a collision usually PErcu 9= S, PlErcaitmae) 3, P pcible) PVl
characterized by the number of binary nucleon-nucleon collisions. ool ve Feal Enaroy G imy ]
The goal of this analysis is to extract the number of binary 012 e
collisions from the energy deposited by the recoll protons in the o .
Forward Calorimeter. A model is evaluated on a RQMD simulation 012 R
of d-Au collisions. LI R
*|. Chemalkin, et al. (E910) Phys. Rev. C60 (1999) 0.08- ¢ AHI:EATH_ = RGMD 60-80%
T mf, = "= h Model Fit 80-100%
0.06 — u A amT RQMD 80-100%
P(EFCAL) T Z [PGlauber(V) Z P(EFCAL;Ngrey Acc) Z P(Ngrey Acc;Ngrey) P(Ngrey;v)] ooal v, @ '-: ey
A4 NgreyAcc Ngrey E.:.. =! byt
it
0_ .‘. P T IR I I |.|‘ IJ.‘J_=J_I =y
: 0 5 10 15 20 25 30 Nco:I;IS
eJ
3 Forward Calorimeter Energy (Target) The binary collision distribution for five FCAL
Fit Gamma p vs. N T numProtGreysmu | Ngrey vs Nu § energy bins is extracted using the model. The
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A GEANT simulation provides the simulated The RQMD event generator provides a FCAL Energy (GeV) of ;
B P onse QNG RIRbCE obrecoll [ stic correlaiEERRioinumberaLigys This model reproduces well the total energy distribution % 0 Gz a6 e
prot_ops from the RQMD S|_mulated protons for a given nu_mber of projectile ’ of the Forward Calorimeter in d-Au collisions simulated ° 0T ol Ravp :
c[:)olltls::rls P(Eliﬁal’g grey)_lsoear?ma LarOmtuiceon Scatieriggsp(Ngrey jRRilgs with RQMD. The mean and RMS of the binary collision =
e FCal” S R JIoY RiposTialgistributio Mgy ~taray>=cg distributions are extracted from the model and L
cixv+c2xv compared to the RQMD simulation. The mean =
values obtained from the model show close
agreement with RQMD.
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